The amyloid precursor protein (APP) is a type I transmembrane protein translocated to neuronal terminals, whose function is still unknown. The C-terminus of APP mediates its interaction with cellular adaptor and signaling proteins, some of which signal to the stress-activated protein kinase (SAPK) pathway. Here we show that ASK1, a MAPKKK that activates two SAPKs, c-Jun N-terminalkinase (JNK) and p38, is present in a complex containing APP, phospho-MKK6, JIP1 and JNK1. In primary neurons deprived of growth factors, as well as in brains of (FAD)APP-transgenic mice, ASK1 was upregulated in neuronal projections, where it interacted with APP. In non-transgenic brains, ASK1 and APP associated mainly in the ER. Our results indicate that recruitment of ASK1 to stresssignaling complexes assembled with APP may be triggered and enhanced by cellular stress. Thus, ASK1 may be the apical MAPKKK in a signaling complex assembled with APP as a response to stress.
Introduction APP is a type I transmembrane protein that undergoes extraand intra-membranous cleavages by α-, β-, and γ-secretases which give rise, in different combinations, to the soluble, large extracellular domain (sAPP), the amyloid beta (Aβ) peptides, the soluble p3 peptide, and a 99-amino acid carboxyterminal fragment as major cleavage products (Nunan and Small, 2002) . Among these species, the Aβ peptides Aβ 1-42 and Aβ 1-40 have been most extensively studied, and are believed to be causally involved in the pathogenesis of Alzheimer's disease (AD) (Naslund et al., 2000; Walsh and Selkoe, 2004; Tanzi and Bertram, 2005) . In spite of the fact that the signaling resulting from the proteolytic processing of APP is being elucidated, the function of APP and those of its proteolytic products remain largely unknown (Selkoe, 2002) .
APP is a synaptic protein (Selkoe, 2002) that is anterogradely transported to nerve terminals (Koo et al., 1990; Sisodia et al., 1993; Buxbaum et al., 1998) . Together with the secretory and endocytic pathways, it has been proposed that a site for production, release and accumulation of the Aβ peptide may be the synapse itself (DeKosky and Scheff, 1990; Lyckman et al., 1998; Selkoe, 2002) . Consistent with this idea, recent data indicate that generation of Aβ may be increased by synaptic activity (Kamenetz et al., 2003; Cirrito et al., 2005) and in turn inhibit synaptic transmission (Kamenetz et al., 2003) . Moreover, a wealth of evidence points to the synapse as one of the major sites for Aβ toxicity (Masliah, 1998; Masliah et al., 2001; Selkoe, 2002) . APP shows the signature of a membrane receptor and is possibly a member of the dependence receptor family (Bredesen et al., 2005) . Its C-terminal, intracellular domain plays a critical role in the intracellular trafficking of the protein and contains signals (YENPTY) that are also required for the delivery of APP to protease-containing compartments and for its retrieval from the plasma membrane by endocytosis (Perez et al., 1999; Soriano et al., 1999) . This motif has also been implicated in the assembly of signaling complexes with intracellular adaptors and transcriptionally active complexes (Yang et al., 1998; Cao and Sudhof, 2001; Matsuda et al., 2001; Sabo et al., 2001; Baek et al., 2002; Biederer et al., 2002; Ho et al., 2002; Scheinfeld et al., 2002; Taru et al., 2002; Sabo et al., 2003) , linking APP to a variety of cellular processes. The C-terminal domain of APP can interact with several adaptor proteins containing phosphotyrosine-binding (PTB) domains such as Fe65 (Fiore et al., 1995; Cao and Sudhof, 2001) , X11 (Biederer et al., 2002; Ho et al., 2002) , and JNKinteracting protein 1 (Matsuda et al., 2001; Scheinfeld et al., 2002; Taru et al., 2002; Inomata et al., 2003) , an adaptorscaffolding protein that has a crucial role in activating the JNK cascade and in axonal vesicle transport (Torroja et al., 1999;  
